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i • 

# 1 t^3n575 y g&BEEIfclWfcrs 7^SH?'J£*U fro, ^KSrig^l" 

o 

y$jmmw&mu fro, mM^M^-t^m±i^m-r^z.t^mmt-t^mm 

a 

^lx^tstizTs. jmmwtm^&rs. smmyizmis. fro, 

i: t & S&## 2 X 4 fa«©P^o 

2 7 l#g<Z>7^ y^lCftifo 7^ y ®?fr*, 7^5^>»1?ftSIil& 
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(a) iH^(js# i vmznzTs. jmmmznvy^ 2 4 5#a©r^ j mtfyjv 

(b) Mtm^ 1 T*^£#l£7^ 7«B?'JfC;i3tt3 2 7 1 # g <Z)T ^ J WttfTX 

(c) mtm^ i -e^^ti^T^ jmrnmz-&vz> 2 4 5#g©7^ y®e#y;i/ 

[ft^fcgl 0] 

[ft#3U 1] 

KU >HXtiSr-ffca!/3 --n^yy* VT'r-yVzV v** FZMfbmzmm 
2] 

KU ^SftXttBft-fbSiS --n^^T^ Kr-r->^5C * u*?- K&sItbSK: 
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i 3 ] 

te*<DmmmZttm2i*:2>ZLi:*!ftWLii-r2> (S) -4-/M3-3-fcKn*S/ 

[ft^^ 1 4 ] 

mmmmtfrn-tzT^ smmmz&vz 2 4 5#a&tf 2 7 i#i©7^;i!© 

5 2 7 If g©T5 ;i0^^^^< 1 ffltc*HS"r<5=i F>£ftfitf> 

[0 0 0 1] 

Mrtfcfa. m\z.$T bm<DMKfcj&mizfflm^Mte?k&mmrt&m 

[0 0 0 2] 

[^*0^^3 J: L J: 3 h f &SBII] 
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mmt. ltd ^ThR^iz^^Kjt^m^^mm^m^^txitmn^m 
Mftftmmztt^&mmBm&mffi&ibm^z t^s urn - p h • mm • &^ 

[0 0 0 3] 

[fun & mm ■? z> tc & <d 
x. MMmiZfi-Dt^m. m-m^t^ ;mmmz-&^x&2>!&fe(DT$ jm. 

1 . @e#j#-s§- 1 r^^tv^r ^ yme^ucfctts 2 4 5#s&t>* 2 7 i#@cz)t 

) ; 

2. Se#J## 1 T^£*l<g>T ^ y®EfE?!HC;J3tt3 24 5#gtf>7^ ym^ftfe^T 

m ; 

3 . ib#j#-s§- 1 r^^ti^r ^ yM#Hc&tt£ 27 1 #g£>y * y ®?#f&<z>y 

4. @e^j##i x^ktttizrn jmmmz&ttz 2 4 5#g&tf 2 7 i#ac£>y 
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ttt ^«ff^2Xti4fB«©^ ; 

6. 2 7 1 #gtf>7^ J miZttt>Z>m<DT $ J mt>\ TXJi ; ?3r>mT*&Z>Z.il 

(a) @b#j#-^ i T^sti^r ^ y mmmz.isttz> 2 4 5#g©y ^ y^#y;i/ 
&r ^ jwmn 

(b) SB3«# 1 T*^£4x£7^ y^ge^JJC^^^ 2 7 l#g(7)7^ JmtfTX 

(c) ig^w-if 1 t*^$4x-5t^ jmmmz&nz> 2 4 5#@©r ^ y^#r;i/ 

1 0. |&^8|B«©jKU 51 * I^tF KX«»^^9SH^©^^ 3f-l:Mt53 

11. tff^9fa«co^^ SfHi3--3f>rn7f->^^i/t 

K'J >^3U«ttM/3 -^=r^>T^ K7f->i?5!^ U;t^ K&3t5*MJc3E 

12. 1 0 ffi«0>7gjRME&##, M§*/3 -^n^>T^ K7f->^'?^ 
U^-^ KU VffcXlilfrffcSjS -^3^>T^ K7r->i^^ # U^f- K&JStgM 
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13.4 -/\n- 3 -t^vltxxfiWcMi oxtti 2UM<DM$LmWkib 
X\ft<D^mm^m^^z.h^mUh-t^ (S) -4-;\o-3-t:Kn^ 

14. iic^st'feoT, sb?ij## i -e^sn&r^ ^miH^J^^-r^^ 
%m&mtfm-tz>T$ jwimmz&vz 2 4 5#b&£>*2 7 i#s©r^ y 

15. &mmBmm.fc?-<DW&jj&T>&'DX. m^mmv^^ti^r^ ;mm 

2 4 5#g,S:t>*2 7 i#g<z)T^ %4>&< £fe HtcfjSt^n K>& 

[0 0 0 4] 

mwcomfficDBM] 

^IH-To ) it. s<—Z/V Vk, - 1/ h U^-A (Penicillium citrinum) IF04631^ 

(ata&A fggpws&m (www.ifo.or.jp) ^^A^«rtg) fi*©i^iit$> 
tg^j) \t, z.n%<Dm.imm*mz-\t4 -7*0^- 3 -t^vii?^f;K na 

DPHi:l^lT3 0°CT*^iSU igUlTS N A D P + S 3 4 0 nm 
[0 0 0 5] 
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iifc^T'&U, «;ttfJ. Sambrook,E.F.Fritsch,T.Maniatis=f ; ^V^-=L=y- 
VU— — y>? % 2 j& (Molecular Cloning 2nd edition), 3-;i/K^^'J>^ 
A — A— 7/J\5 MJ — (Cold Spring Harbor Laboratory) %ff, 1 9 8 9 

, ^zmm&migcDmte^ji^w^mzmcx^-i/v t>h. • s> h v+& (peni 

cillium citrinum) IF04631^^ <bSt#t-£ X £ #<T*£ -5 0 fiP*>> ^ — £/iJr>A 
■ J/MJtA (Penici Ilium citrinum) IF04631*fc^P, Tff MX^Hi^n 

hn-;i/j (MK^mm^mzzmfflmmzzzm, 9§mt±. 1993^) tciB«$n 
iT*^$*isr^ smmmzis^x imi^<itmm(Drs. ;s*«^, b 

T*^3tl-5 «l£KW&*t'«DNA^SJt«UT*ai7£»*ae : ?S:ll«i-<B. 
rrt'^-i/'J r>A • 1/ h U-^-Afi*© c DNA7-f^7 V -ZffimtLX, 

a*£*i<5£3£K#l&^'*S:*-y ^ b^*^ Ktl:7°7-f v-C^^t PCR?: 
ftom&lZ ft, @H?[I## 2 T* ^ 3 tl 5 &££BB#I & £ D N A £ ifijig L T t* 

##gB£ ic v n t m&mmTTi&m &m -t z> r $ j mmn t & r s j mmn t 
it. m&m^r 1 xmzti&T^ j mmmxitmmmmzn^xmm<Dr s. j m& 
muxizmmztiXtezmnMizm-ter $ smmm (hp*>> &mmm 

Z.ZLX rg^j £LXiZ. »^M3S7C»3R©BR*tt, WffiN P 
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[0 0 0 6] 

gB£mj|lft^JMgAi££: lt(t Olfert Landt £ 

(Gene 96 125-128 1990) , Smithy (Genetic Engineering 3 1 Setlow,J.and 
Hollaender.A Plenum:New York) , Vlasuk£> (Experimental Manipulation of G 
ene Expression, I nouye,M. : Academic Press, New York) „ Hos.N.HuntP? (Gene 7 
7 51 1989) (A^&^Mutan-Express Km (S*Sii*±§g) ^TaKaRa La PCR in v 
itro Mutagenesis Kit (S?B^*±Sg) COrfJHS^P h <E>fUM^#&*f btlZo 
[0 0 0 7] 

MX-if. Olfert LandtP, (Gene 96 125-128 1990) VnT, SB?'J## 

NA£, M^.iiJ.sambrook,E.F.Fritsch,T.Maniatis^ ; =6 l/dpi^— 

— — yf % 2 Jig (Molecular Cloning 2nd edition), KX7"'J >^ A 

-A- ^/tf^ hU-(Cold Spring Harbor Laboratory) 1 9 8 9^, ^IC 

SH*(D^?sic^cTiiigt-§o m hnt^v #-dn A^mmzi^x, 
n AmK&mmzfio m% pcRSJS^intii w*-iz. 9 

4°CiCT 5#P^*SL£^, 9 4 1CICT1« i^V^t 5 0°C{Ct 2^ £ »b 
IC7 5°CJCT 3^riMt SfltJlI*: 2 0-tr-Y ?;Wf^> M^tC 7 5°CT*8#P^ 
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3 vxkztiz&mmwzmirzytv ^xvi/*?- r^-y v-s^a, pcr& 

fCfcU, DNA^T^r(Z)f|fipI$:^f O £ J:^. ^<D<fce>{CLT#£>4'l£DNA®T/t£ 
, M^MiilN coI^tfXbal TmitL. R«®IRiXM«;fTo 

2 4 5#§©r^ /Kfcfsfc shears ittt e> 

[0 0 0 8] 

Olfert LandtP, (Gene 96 125-128 1990) C0^r^?:M V^T> H5#I 

i T-^^ti^r^ y M?'J{c^v\T j e<z) 2 7 i #a©r^ 7 

— DNAt Mx.^J.sambrook > E.F.Fritsch > T.Maniatis^ : ; l/^r^.^— V 
U- — y>f H 2 jtRCMolecular Cloning 2nd edition), 3-Jl/F^^'J>^ 

vtfi^ h U— (Cold Spring Harbor Laboratory) 1 9 8 9^, ^ 

, se^i#-^i T'^stisr^ y^BE^ifcfctts 2 7 i#@©y* swat 
mars. jwuzmmztiT^zT $ ;mmmz^- \*-*&i&mmmz'£&*v 3 

U if 5* * U*-^ F£^e>^:£(2{R!lcD^-f v-i; UTfflV^. P C R&tC 
DNAWT^T©i«(SS:fT-5^J:V^ 3^T% PCRSJS©^#i:lttt, 
9 4°CICT 5«SLfct, 9 4lCtCTl^lS, i5*C V%T* 5 0 X, iZX 2 £ 
£{C7 5°CiCT 3^|S«atSlI5: 2 O^-Y^MfW fcffelC 7 5°CT*8#ra 
£©<fce>K:LT#ffi3*lfcDNAWTtf WSSLfcffc, ffiMf 21? 

^sns % w -r * if **i£/<**-DNAi: 
^3T*B2ti2>i&gmm*m-?2>*v k^-tv-^*, pcr 

«r^.«firmiKN c o I &£&X b a I T-MttU |i?f«(Bffifl8»fg?f£ffc&fT 
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o r^m^mm^mm»^^^ti^^ # - d n a t ? >r f- v a *n o r 

[0 0 0 9] 
[0 0 10] 

(a) @B#J## 1 T^£*l£7^ 7 iESH^J{CfeW-5 2 4 5#S<£>7^ 

¥^ > izmm £ nt v^ £ z. n umz izmpm^ 1 x*m $ ti £ 7 ^ j wmm t mm 

(b) ih^js# i x^zn&rs. ;mmmc&vz>2 i i#s©r^ y^^r^ 

(c) mtm^ i -e^£*i£7^ y^iH^Jic^^s 2 4 5#a©7^ j m-tfrji 

[0 0 1 1 ] 

m>mfaz<mtz>o mz^m^^mnm.m^^m^m.n(Dm^mi3m\z^. 
±m<D£o&s<? z -it. *ftm&fc*tfmA2nzm£Mffiiz&^Tmm~*s 
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fcjuswss&s-*, siLmzigMT-g. mzmmfrba&m* mm&fimv&v 

tt, MAH ^-pUC119(SM^ai^)^7T-^^ KpBluescriptll (Strata 
#-pGBT9, PGAD424, P ACT2(Clontech*±5g)^& £> » £ Pjf 

%mmmmm&m3c.mmt.-t&m&KLi,t. prc/rsv, P Rc/cMv(invitrogen*±ig)^ 

? # •^i/At°D-V^-r;i/X^^^ -pBPV (T V i/fA77 T A 

<i * T" * tfcSS) *i L < l±EB >f ;i/ X * ^ * - P CEP4 ( I nv i tr ogen*±$g) $> <£> ? >f ;i/ ^ 

9 >f ? -r & & if s r £ tfv & z> . 

A°b? n-T^^;!/^^^ #- P BPV, EB^-f ;i/^/^^7 ^ -pCEP4^&MVNT^#gP^ 
[0 0 12] 

IftXttBftffcSljS --3f>7^ Krf-^^?? K&JSptMlcl^Slt-SlB 

£ #$8f»J§£««&# S Z £ T? £ -5 . 

[0013] 
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ffl^n-^n^fflyot-^- (lacp) , h'J^h77>t / <n>0^n 

^-^-(trpP), T;b^r — >^-^0>©yn^-^-(argP), Z b-^^T^ 

nX^^n^E-^-CgaiP), tac^a^E-*-, n^U^-*-. T3^U^:~^ 

^e-*-, if>r h*#n?>f ;i/^(CMV)^n ; E-^-, ^ 7>#>f;i/;* (SV40) 

vTzznafi-emz. m£mm&m&mm'V3b&m&izi** adr-i^ci^e-*- era 

"3" -5 SUSHS^ 7 ^ 9 % — pAAH5 [Washington Research Fundation ^^A#aTfg. 
Ammerer Method in Enzymology, 101 part (p. 192-201) ] 'oiiS^il'IS 
M^W^tCfcyilSB-rSifc^T'^S. ADHiyn=E-#-te, Washington R 
esearch Fundation £>#ffl4#ir ffi0H299,733 lC#**l,Tfcy, # BJ f C £ V MT , 

iil m&<Ds<? #- P Rc/RSV. pRc/CMV^lCfcfc, |&««T^tg «Tfg& ^ D =E - 

mi&fc* & If A 1" 3 ^ £ ic <fc o T ft <b ti £ /< * # - & A t- £ r i: ic 
*-&Cte&io;frC&SV40(Dg^i^* (ori) m&&&£ tlT Vn £ o 
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tz.m&mnm'*? * -pAormADm^n ^e-* - it s u , sm^* # - 

M&tf, CG1945(Clontech%fcSS)#(Z)ffi^Bl#rt^^:i«3K3-ft*iil 

# «r te & re * * # - #*ig§ v & z> c 

[0014] 

iA^^lMtS^ii^tSo mz.lt. AJ©S?:?i^lfflJ§a^-f-S«^ictt, 
J.Sambrook, E.F.Frisch, T.Maniatis^f ; r ^El/dprt^— • x>^* H 

(Molecular Cloning 2nd edition) „ n-;t/ KX^'J V^A-A-^xJf^ 
hU- (Cold Spring Harbor Laboratory#§^f, 1989^) ^IC|B«S tlSifi-ffc* 

7i?i/a ^^cD-jKw&at^^Affitcfli c t tfrta»jfttc#A-r * rt^t 

£3 0 *#&1&£*»I!6fc'r ix.(l U^^AjS&StCbfe Yeast tr 

ansf orma t i on k i t (C 1 on tech*±§g) & if & V ^ T # A 
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ifti^btsr £ tc <fc y bMMKk: u fclfc, 3ft e> &m&©#»-c«£iWjft»c* 
NA^5>, 3* A £ ft #3S 9! itte^ © ^tSDNA^^^fv- 
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[0 0 15] 

i£lC£»Slft(l!)ifH(IC«!lSn«jfiil^S«I, ^t»fcv^a&»£4$& 
^i/^h-*, >>rL^n-A, f^px h U ^'Jirn- 

zitiej^Mco^^o^fiiiit^o.i-io^as^-rsiiiv^. mmm 
hlxiz. i&{tTy=e-v^ mmry^-yt*, v ymry^-y^&MM 

-fvij-. mmm. nmmn. ym^mm^^mmmmmmxitr $ 

fi£Hj5*;|g£ e>m#, &&5£}8£e>^#, V^-Vr-iy*- (JarFermenter) 

mm, zyvmmm) m^mv&^> 0 #tc vv--7T-*y*-zm^2>m 
^ MS^sr^A-rs^n^feu, sis, igmmmnmo. \~mife/ft<7> 
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JltfJ:^. i(HijS*«3>7;bx> MC^S*T*ifSibfe?>, 0.25(w/v)@ 
IrTOC. M?U£, 10%(v/v)FBS&t>*2%(w/v)Yeastlate£^frGrace' s medium^ 

xtt, 4*aw«K« mm* mm. % 
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)i>y 7 4 F\ x— 5=71/, >rh>, ^7>, ^tc«k»J5EM 

[0 0 16] 

gift:, *»^3g7C»3R«:a^«;ffl#lc@^ft:OUr^^-i: LT3pJMUT%«kv> 



[0 0 17] 
[0 0 18] 

_tga©4 -ad- 3 -^-^vBHftx^"T-;i/tt, -jKsS ft 1 
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R&7;b*;i/S> 7 ) "e&£„ ft. -m 
Jlttiftfcte, 4-^aD-3-t^vilf^f;i/, 4-^no-3-t^vi 

[0 0 19] 

So 

[0 0 2 0] 

wm^u^ji. mm-fm. -7u¥*ym^m, -Ju^J-yM?^^ 

t -y^;i/7;i'3-;i/^(Z)7;i/=i-;i/^^^^;i/7.;i/^^i/ K^<z>W«ftfl:-£ 
7th>f©^rh>I, 7ir h- h V)im<D- h U cin^cAzIl^ 

[0 0 2 1] 

i:fB:£Y£lCfctt£j5£5Wu 09*.tf> 7K. NADPH. RXfA -An- 3 

So 
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[0 0 2 2] 

±SB#&lCfcW-5£/&B#0> P HttltMtSr^^ttS^, If pH3~ 
[0 0 2 3] 

[0 0 2 4] 

sis*** e>© (s) -4-AD-3-tKn^ i/iiixf ;i/©nuKtt, -« 

[0 0 2 5] 

fts7^ smmmzisvz 2 4 5 2 7i#g®r^ /^tf>e>*>4>&< 

[0 0 2 6] 
PS ^ £ ti £ © T* l* v n . 



ffiiE#2 003-3017212 



#2002-193074 

• t 

t 

[0 0 2 7] 

&C $ ft £ * © T*tt & V n 0 
[0 0 2 8] 

(1-1) cDNA7^f^7'J-«)Ii 

5 0 0 ml y^^nizmifc (tKic^t- h • t*t* ho-7. • ^n-* h 
> • t 1 ^ y=f>V >?±ig) ^2 4g/L©fi^«Lt : fc©) lOOmlUtl 

mfammtpv^&tgm (3 o°c, 4 s^r^, mmmm) ^n^^n^u^A • */ 

hUtA (Penicillium citrinum) IF04631$c (Mi^A #§»F25J?r (www.ifo 
• or.jp) 7t)^A^"Ttg) <Di£«$tO. 5ml$:ilU Zft £ 3 0 °C T* 7 2 

ig*^, &4lfe***«:3S^III (8 0 0 0 x g, 10^) ~?Z>ZiHZ£V. 
ifclgi: LTffittfctaiKL^o tai|X£ft£mft£2 0 mM V >gft 1 2r U A - U y 
mZjlV VlxAv 77- (pH7. 0) 5 0 m 1 7? 3 08fc#'t 5 d &C «fc U, *5 
1. Og©^|*^fc. 

njfc;i/2>i££:^T:£RNA&8JMKLfe. gfSg3ftfc:£RN Afr 01igotex(d 
T)30-Super(S?Biitt*f) ^Tpoly(A) £ R N A &#fc„ 

c DN A^'f^'J -<£>{£igte, Gubler and Hof fman&JCgSo* ^^XMM L £ 0 
£-f> ±gSOie>lCLT#e>tlfepoly(A)S:WtSRNA, 01igo(dT)18-U 
-^7^7- ( h) SSiittSf) , RAV-2 Rtase&tfSuperScr iptl 

I Rtase&M^T-#&cDNA&»gSgLfc. WSSSftfe— c D N A 
f2i££S$0 ICE. coli DNA polymerase, E. coli Rnase/E. coli DNA Ligase Mix 
ture&tFR DNA Polymerase^*. & Z\ H (C «fc »J , -*ic DN AO^W^ 
St - c D N A ©^raftMI & ff o . 

i<Z)J: ^JCLTf&fcftfc— aMftc D N A £ EcoRI-Notl-BamHI T *f~f — (SIS 
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^Sig^iDNAOl^^M^^^ZapII (EcoRI-XhoI^J^r) £(£>^-f>f-^ 
3>Lfc^, in vitro packaging kit (STRATAGENE*±$2D £/§V^ A'-z^r- 
**-T£r £(C £ 'J, cDNA7^/7'J- (J^T> cDNA^^^'J - (A) 

[0 0 2 9] 

(1-2) MlTGii^i^^^tS^^ ^ - ©II (^*#- P Tr 
c R P c (DMM) 

3*1-6:4- U 3'*^ v-lCffiHT, ffjfE (1-1) T*tTO£*i 

fecDNA7^f^'J- £«5>lC LTTflB£JS*«/fc, PCR^o 
£:„ (Di/a • #*-f T^V *5^-f <y ^7 fcfcgg© Expand High Fidelity PCR System^ 

mm) 

[0 0 3 0] 

[&jSttlBJ&] 
cDNAt7-f zf*5 V —MfflL Id I 

dNTP(#2.5mM-mix) 0.4^1 
^^>TV-(20pmol/A 1) #0.75^1 
10xbuffer(with MgCl 2 ) 5#1 
enz.expandHiFi (3.5 x 10 3 U/ml) 0.375/ttl 
^MtK 41.725/4 1 

[0 0 3 1] 

±IBlB^(7))K/^? ! K^Aofe^#l$:PERKIN ELMER — GeneAmp PCR System2400 
{CiryhU 9 7°C (2#Rf) tCj&ff*ftbfetJL 9 7°C(0. 25^-55^(0 
. 5»-72t: (1. 5#H) 1 00, ^V%T'97°C (0. 25 

^)-5 5t(0. 5^)-72t(2. 5#fiJ)<Z>if->r*;i/S:2 OUtf?^, £ £ 
C 7 21CT?7^Rg«^Lfc. 
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[0 0 3 2] 

NcoI&tfBamHI) & MX. £ Z H iZ «fc »J , D N A £ 2 $ i±fe 0 

— /<^^- P Trc99A (Pharmacia^) & 2 S^GDMPMiSi (NcoIJ&t>* 
BamHI) fcflllx. -5 ^ £ IZ J: »J , # - £ 2 M$Ht£i±£ 0 * ^T'M-ffcS *l 

feDNAijtMlfe. 

3©«fce)lCbT^$gLT#e>tlfe2a^<Z)DN Ai^SiS^U T4 DNA 

>bfc„ »e>tlfe9>fy-2/a >?g"eE.coli DH5 a 
JHE&Lfc. »e>*lfc^K«Slft^e>QIAprep Spin Miniprep Kit (QiagenfcfcS!) 

RP c iifH-f-^il^fe^o ) £IRyfflLfe. 
[0 0 3 3] 

(2 - l ) Bft-ffc^/s n^yy* Krf->^?^ l/tf^ K^&jStSSIcIESI 

5 0 0 ml77X3lCLB§Jfi (l%h'J^h>, 0. 5%g#:n3r*, 1 % 
MthU-7A) lOOmlSrAtl, 1 2 1 °C T* 1 5 ^fflil L Z\(D£o\Z 

Lxmmztifci&Miz, mmm^(Dmi^mmx^^mm (3o°c, 4 8m m 

$*l£Bacillus megaterium IF012108*$fc©ig*M 0 . 3mU|gb, 

iti&3 o°ct- i ommmmmmisfro 

( 8 0 0 0 x g, 10^ 4°C) 
ICfcU, ifclRfc UTSHfc & HURL fc. ®JK£*lfc®#& 5 OmMU >mi * V V 
i»-'J>S2*y?AAy77- (pH7. 0) 3 OmlT'3 EJ^fc^i" £ Z.£.\Z 

ZLCDi^fCbT^^tlfe^^a^^^Qiagen Genomic Tip (Qiagen£fc$g) 



2 2 
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[0 0 3 4] 

(2-2) mtme --=r^>r^ Yr^r-yv-zv v*?- vmtt%mz&m 

m (^H-pTr cGDHl 2 (D&m) 

The Journal of Biological Chemistry Vol.264, No. 11, 6381-6385(1989) IC 
fE«£*lfc<k#J£>Bacillus megaterium im3m^<D^f;in-7,B^mBM(D7 ^ 

j mmn \z.m-3^x @e#i§# 8 xm £ ti s ^sib^j * v =r * * i/*^ f 

(N c o I-^tf) fcBB^J##9^StiS«tSIB?9S:^'rs*U^5i^ l/*^- F 
(BamHI^tf) il fe^JSfc^S. 

BB^J#-^8T?^S4x*Jfe*lB^aS:^"r-5*U =T5t* I^tP F (N c o I -£tf) 
fcSB#l##9 T^StlSJSSSe^JSr^fS^-U if*? Utf^F (B amH I ^tf 

) fc&^-r^-icM^T, ««ffH (2-1) -ewMatifciefeflcDN a zmmz 
Lxmmmi (1-2) jcib«$-&ssm«, smt'pcr^?^ c 

□ >>o. • ^7^;^f-{ V ^*±§g © Expand High Fidelity PCR SystemSr^gM) 
P C RKlSllSfttSbTff & PC R««DN Ai^TC 2ia©«H8»* (Nc 
oI&tfBamHI) *MXZ> Z\ \L \Z £ V , N AUr/tfc 2 IfftSitS, 

» e> n fe d n a m k & n m -t z . 

— ^#-pTrc9 9A (Pharmaciagg) $r2S^MPS^ (Ncol&tf 
BamHI) Zl £ IC J: y , ^^^-§:2iMf[:$tS 0 #CV*T??iifb3*l 

i©«ke)tCLT»lSLT#e>*lS2SSI©DNAWT^r2:tB^b, T4 DNA 
'J^-ft'7>fy-i/H>tS 0 ^?>4xS9-f ^-2/ a >?£T*E.coli HB10 
lflc&TgjSME&'f S. mbn&mM&mftfrbQUprep Spin Miniprep Kit (Qia 
gen*±ig)£M^TSHtM/3 --2f>75 K7f-> * l/^^- F^&iSjnM 

) &K'Jffit. 

[0 0 3 5] 
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( 3 - 1 ) mmftmm&mmAmft 

1-2) -CJfiMKStlfc'***- P T r c RP c ££|MtC L T J£*T©jRjS»tfflJ*, 
SM#tPCR^ofe(Oi/a • ^7^^ y * tfcSS©Expand High F 
idelity PCR System£^JB)o #£>*lfc P C RS/&?££ P C R&J&Wi (A) fcffl 
•fo B2#I##1 OT^StiS^aiH^ISr^r-rs^-U :J** l/tf?- K£BB#I 

1 1 T*7jkZfr2>i&mmyiZG-*Z*V 3*9 K£ &^9>f v-ICMvn 

Tiff IB (1-2) t'ii$nt^^3f- P Tr c RP c fc^MfC L TJ^T^M^ 
«»JES, MJS£#T* PCR&ftofe(ni/a- ^7^;^f-fyf *±igtf)Expan 
d High Fidelity PCR System£^M)„ f# £ tlfc P C RM??K & P C RfcJ&Wl ( 
B) fcfB-r. 

[0 0 3 6] 

pTrcRPe^^-il 1 1 

dNTP(^-2.5mM-mix) 0.4m I 

-/^^ v _ (20pmol/ /i 1) #0.75^1 
10xbuffer(with MgCl) 5 ft 1 

enz.expandHiFi (3.5x 10 3 U/ml) 0.375^1 
MM7k 41.725/4 1 

[0 0 3 7] 

±3H*BJ*U:jKj£^#Aofe3gS*S:PERKIN ELMER — GeneAmp PCR System2400 
JCiZyhU 94"C(0.5^P^)-55°C(2^r^)-72°C (1.5#|S1) Oi^-f # ;b £ 2 5 0 
ffofctfe, 4°CT'^#L£ 0 

2 4 ffilE#2 0 0 3 - 3 0 1 7 2 1 2 
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[0 0 3 8] 

PCRRf&WL (A) MPCRSfSI (B) &-£ft-r*l»{KLfcffc, 2mM<D 
PCRJt?*@DNAWitf&i8-&U S»IEttS*feo itm&&* *fc*JCJ**PU 7- 
-U>yS*fe. ZltliCenz.expandHiFi$:*Dx.T^\^0 2#fc&^J5fcS1*T, $ 

RfcJKT©jRjfc*fr"effofe. (Di/a • #47 9 J V ?t±m<D Expand Hi 

gh Fidelity PCR System £<fg/E) 
[0 0 3 9] 
[PCR£JE&£#] 

±3BMJ5££,5J&?£#Ao£:^2§£PERKIN ELMER — GeneAmp PCR System2400 
(CiryhU 94°C(0.5^ra)-55 o C(2^W)-72°C (1.5#Rf) <D V -4 V JV * 1 0 0 

[0 0 4 0] 

PCRSfSi&SISlim 2ra®fflRK#X (NcoIfcPstI) ZMZ-Z^tiZ 
— ^^-^^-pT r c 9 9AiC2 3£g<Z)iR[|£&f9l (NcoI£;PstI) £ 

3(DJ:e>fCLTmSgLTf#£4-l£2 3i^<7)DN ABUt&M-^U T4 DNA 
U ;#-i£-e^>f>>f-S/a> L£„ #£*lfc^>f 4*-S/s >?&T'E. coli HB10l£ 

(3-2) mm<b<Dx?v-->y 

(3-1) T'#<btife^K^#:^e>^^^-$:ambfc^, #>f -rtf* 

MSLfc. J£*_t> (3 - 1 ) (3-2) ©SitfsS: 2 4 5#B<3DU 

#J&t>'2 7 l&g(D7XA ; 5 3ry(Dmmmz^^Xmmzfi? ZlhlCc}:*;, 
^tl^Utt^*^ K C^W^^-K 2 4 5 R, N 2 7 1 D) ®Jg£t«sife 
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[0 0 4 1 ] 

mmm 4 &n&mm*ftm&&*<Dftm) 
( 4 - 1 ) m^mmmmmxm^ 

snsjftss^j&^t* *3fu =r** utt^ K£&:79>f v-tcranTf&sa (3 - 

2) "ZmmZfrt^V 4 5 R££IMJCLTJ^Ttf>MJ£Mf&, 

T*PCR£?T 3 (ni/rt • #<iT>f J *X*r4 V V *±§gtf> Expand High Fidelity PC 
R System^^M)o ftfctlfc P C RjgJSJRfc P C R£j£?« (C) 

1515 (3-2) T*HK$*lfc'<*#--K2 4 5 R =&»MJC LTJKTO^/SMjfififc 
, SMtPCR$:f?MDJ/a • #>f 7?V *-rW y * $±m<D Expand High F 
idelityPCR System£^ffl) 0 tlfc P C Rfcf&WlZ: P C RSSt (D) fcffl 

[0 0 4 2] 

dNTP(#2.5mM-mix) 0.4^1 

V-(20pmol//t 1) #0.75Ail 
10xbuffer(with MgCl) 5 n 1 

enz.expandHiFi (3.5 x 10 3 U/ml) 0.375^1 
MWk 41.725 (i\ 

[0 0 4 3] 
[PCRiRjS*#] 

±IBlBJ5RtCiRjEK?K* t Aofe§*S:PERKIN ELMER — GeneAmp PCR System2400 
ICizyhU 94 o C(0.5^ra)-55°C(2^K)-72°C (1.5#|RJ) * >f * ;i/ £ 2 5 HI 
fTofcft, 4°CT'^#1-^> 0 
[0 0 4 4] 

2 6 miiE# 2003-3017212 
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pcrsm (o &tfPCRjRj&« (d> z*n?nmmistc&. 2mm<o 

-U rtl{Cen2.ex P andHiFi$:^AT^^D 2 i±T, $ 

R5:^T«MT1!9. (Oi/a • ^7^;^r^ y VttMO) Expand High 
Fidelity PCR System £^Jg) 

[0 0 4 5] 
[PCRfijS&fr] 

i:fBM/&K:^^Aofc^#§£PERKIN ELMER — GeneAmp PCR System2400 
IC-feyhU 94°C(0.5^r4)-55°C(2^ra)-72°C (1.5#RD <D*4 9 fr* 1 0 m 

frofem> 4°CT-^#1-^>„ 

[0 0 4 6] 

PCRSfSI&iitfef, 2&ScZ>1HIBm (NcoIfcPstI) £#DX.£C:£:&C 
a«PCR*«WT^S:2a?BftS*S. ^V^MftSftfeDN AW#&»« 

— ^H-^H-pT r c 9 9 AlC 2 aS(<Z)MPS^ (NcoIfcPstI) & 

i©J:e)JCLT#IISLT»?>*lfe2M<Z)DNAWT^S:3R-&L, T4 DNA 
U^-^fT*^-r^-^3>-t-5c #&*lfe9>fy-S/a>jareE. coli HB101& 

(4-2) ^J|fl£tf>*? U 

(4-D T-mbnt-mmfomftfrib^t t-zmmLfc^ #^T***/m 

\z <fc y ffi 0>%£B!£I £ »JE L , 12ft if *J © ^ IS A 3 ti X V * S Z. £ £ 
StSSU #MM^^^- (#M^MM*l§0^^^^-K 2 4 5 RN 2 7 1 D 

[0 0 4 7] 



2 7 
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^ (^^^- P TrcGK2 4 5R, pT r c GN2 7 1 DCDfH) 

p s t i^tf) tz&mLfc. 

WlWtt 1 2X*7Ti2tl2>m.mmF]*:m'?Z>*V ^5* Z K (BamHI^ 

to 3x*7*zft2>i&mmmzm-?2>*v u*?-f (p s 1 1 

sti) £.*7^>c?-izm^T. mm 0-2) , (4-2) T*mmt*nt=.mm 
mmrtmmm&^z&ti*? # -dn AzmmizLTMT&jxfammm. Rrnzk 

ffT'PCR$:ftofe 0 (Ut/x. • **>f T^V V ^*±§g<Z> Expand High Fidel 

ity PCR Systemfc^M) 
[0 0 4 8] 

^tz-m 1 a 1 

dNTP (#2 . 5mM-m i x) 0 . 4 # 1 

!/^-f V-(20pmol/# 1) £-0.75^1 
10xbuffer(with MgCI) 5 a I 

enz.expandHiFi (3.5 x 10 3 U/ml) 0.375^1 
®M7K 41. 725 fi\ 

[0 0 4 9] 

±f3,ffiJ&K: / K^M# : Ao£^#i£PERKIN ELMER — Gen eAmp PCR System2400 
ICir^/hb, 97°C (2frm) izmmhtz.^ 97X;(0.25#|!g)-55 o C(0.5#P^)-72 o C 
(1.5#W) tfrZ 1 0tll> r^^T97°C(0.25^ra)-55°C(0.5^r^)-72°C(2 

.5^r^)«)-9--r 20m, $ ^^72°cT'7^r^^Lfe 0 

[0 0 5 0] 

BamHlWXbal) fcfl&x. £ d £ fC <fc U , StD N A (0r# & 2 JtMffc £1£ 



2 8 
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pTr cGDHl 2K^^!-DNA?:2II©Wi (BamHI^ 

tfxbai) ZM7LZ>z.£iz& y, ^^-Ullft$tfe 0 r&^T'Mfl; 
$ *i£ D N A fclfgg L fc„ 

3©<fceilCUTW^LT^e ) 4xfe2S^©DNA»T^$:M-a-L, T4 DNA 

HK^Lfeo #*>*l£0fCif£#l#^£>QIAprep Spin Miniprep Kit (Q i agenfljg) 

-pTrcGK 2 4 5 R, pTrcGN271D, p T r c G K 2 4 5 R N 2 7 

[0 0 5 1] 

HiW 3 X 4 t# tlfc 3 iiOf f KM I: 0 . lmMCI PTG 

&tf5 o ul S /mi (Dry et/vyz^m-tzmm lb mm doomi) izm 

1 (soooxg, i o#) -r^r^tc^u, ttjR^ L-xmmfazm&L-tzo m 

MZftfrMmfcffiO. 4 g&C2 Omltf>0. lMU>M»?g (PH6.5) £#[Jx., 
#v*l?-X£|gV^#L£,, ^MSriS^lt (1 2 0 0 0 X g, 1 0#) f 

nmmm(D*yrt?mmtfo. o 5mg/mnc^sj:e){ciisbfeMi:4 

Hi:lT4-yn ; E-3-t=3ryli)ifj^M^fe„ jyfr6*Hcte, 4-7"n 

€-3-^^yM^f;i/l. 5 6mg, fillllOO/il, NAD P HO. 

2 0 8 mg, 10 0 mMV ym^ffiW. (pH6. 5) 0. 9ml ZM&l<fc 0 ^ 

3 0 o CT*^*SU i'K5NADPHi§; 2 2 0 nm0eS0S'> 

[0 0 5 2] 
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C*l] 





®&m& (%) 


K 2 4 5 R 


3.2 


N 2 7 1 D 


6 . 8 




0 i 



[0 0 5 3] 

lit, WZ.lt TN 2 4 5 DJ 2 4 5#g©r^7^> (N) #TvW\- 

(D) tC«»atiT<fc«*»W3l7C**€:*LTV^S Q 
[0 0 5 4] 

^^-pTrcRN271 DXK p T r c RK 2 4 5 R^M^U coli HB 
lOlSr^R^m-r^o #&ftfcJg*MEiJI#«:0. 1 mM0I PTGM5 0 g 
/ml ©7>^i''Ji'Hft5*BLB««| (10 0ml) fC*«U ZL*l£ 
3 0TCT-1 2TOMit5. ig*^, &£;ftfci&#«fc38'fr#ji (8 0 0 0 

x g , io^) -rs^iiicfcy, tfcmtisTmmfczmto.Ltc.o mi&zntcmm 

famo. 4 g 

4-yD J E-3-t*yBS^f^3 0 0mg, frjfSOMtt 0 . 4g, NA 
DP + 9mg, Vfr-n-Ts 7 5 0 mg, ^;H1-^JK>!K0^ OeSHSXK) 1 
. 2mg, lOOmM'J^IW (pH6. 5) 15mlWSi^f;H5 
ml5:I^lfe 0 Sil^&3 0°CT7^r^r#-f^ o ft, 
pH#6. 5±0. 2 h^^J:e)lC2Mj^^hU ^A7K^&^^lCAD^.So 
«*P»T«, (lOOOXg, 5#) f SZlfcfCj: >j, ««J| 

f;i/®)tM^igt5. 3&fcSM«s&»j8-r*dfcjcj:y, *b (s) 

-4-^^-3-t Kn**/BIB&*?-;i/«:#S. 
[0 0 5 5] 
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*7A: HR-20M (0. 5 3 mrnX 30 m, 1 n m) (f§flHf:X*±§g) 

: 1 2 OX: (5#) -*3iC/^-l 50t (5#) -» 1 0TJ/^-»2 

o o t ( 5 «0 

^r-V U y — j37» : a'J^A : 2 0 m 1 /#) 

«m» : F I D 

[0 0 5 6] 

#^A:G-TA(0. 2 5mmX3 0m, 0. 125/tm) (7Xf'^liH) 
JjZ72*Um : 110t (2 0#) — 5t/#-l 8 0 °C ( 1 
^^'J7-^:AiJ^A (Sfci: 1 m 1 /#) 

: F I D 
X^'J»;hJt: 1/50 

ffi> fi«;^i»<»©jia*rii#s«tt (s) -4-^n^-3-t: Kn*s/»ai* 

[0 0 5 7] 

3 Xtt%Kfl4 T?# & 3 ii6®«K«ll(|; S: 0 . lmMOI PTG 
&t>* 10 0 fig/ml(DTyt£i/y y*^m-$rZ> L Bigi& ( 5 0 mL) JCjggU r 

*i& 3 otct* i 2^mmm.mmhtc B tgrngt, m^titcmmm^m^m (so 

OOxg, 10#) -tZZLUKZ*). VzmtL VTmfoZmi&Lfco ( 
«*l5/illi§) & S D S- P AGEfC«lfcti 5, 4lWffl^>^ 

[0 0 5 8] 

mmm 1 o (*»w3t7c»*©»ss) 

(2 OKHz, 15^ 4°C) LfcSL (lOOOOOxg, 6 0 £\ 

4'C) &?rV\ f©±»SrH5 0 »&tlfc3B»i&±?» 1 5 0 m 1 iCJjMT^- 

5 Mic&siT?^^ icings. r*i&«t*ttffisf^ffi^n 



3 1 
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7b^57^-*7^ [Hi-LoadPhenyl (26/10) (TVi/ti??^^?^ 
ytrtttm) ] Cl. SMiiT^^-^A^^tfBIS-TRIS-PROP 
ANE;t«y77- (2 0mM, pH7. 0) T?¥f5-ft Lfcfc©] JCjg^b, ffig£? 
TV^-^ASr^LfeB I S-TR I S-PROPANEAy77- (MWtT 
>f-7«l. 5M^0. 6M©IM) S:#«fSi:UTBW»§SIS:»ffJ 

AttttJCtt, *ffllB^S:^tfO. 1 m 1 CD?#ffi$itC, 4 -^D^E- 3 -tf* V 
Bfrlft (1. 56mg/ml) WNADPH (0. 2 2 6 mg/ml) £ 

giLfe'J^igfjS (2 0mM, pH7. 0) 0. 9ml SriDx., 30°Ct§ 
Mb, 3 4 0 nxa(Dm.%m.OmiM^m^-t^ a &7iBmffi®.<D&Z>WftZM!b, 
^ttlf&SrJ&MftU Tris-HCIM (2 0mM, P H7. 7) tCS&f 
£<, 3*l&-f Jry&WkV D7 h tf^y-i -13=7 i± [Hi-Load Q Sepharose (16/1 
0) (77i/tA7 7;i/Vi/7^^f^li|?) ] [Tris-HCll«l( 
2 0mM, P H7. 7) t'fMlfetffl] KM^U Mth'J7A$:^l 
fcTr i s-HClM (Mth'J^H0-»0. 5MfflIg4Hl) 

[0 0 5 9] 

[TO7y-f^r7b] 
SB?'J## 3 

PC R(Z)7c*b(C|S:ft$tl7z^-U if* * V7t1- K^7^V- 
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fB?'J## 5 
gg?rj## 6 

@H?(J## 9 

mm^ i o 

pcR©&«>jc«tf-3*ifc3i-y if*? u^-^ K^^-fv- 
K#l« i i 

1 2 

pcR©fe«>»c«Btanfe*y =r** k^^v- 
bb#i## i 3 

[0 0 6 0] 

<110> SUMITOMO CHEMICAL COMPANY, LIMITED 

<120> A modified reductase, its gene and use thereof 

<130> P154586 

<160> 13 

<210> 1 

<211> 325 

<212> PRT 

<213> Penicillium citrinum 
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<400> 1 

Met Ser Asn Gly Lys Thr Phe Thr Leu Ser Asn Gly Val Lys He Pro 16 
15 10 15 

Gly Val Gly Phe Gly Thr Phe Ala Ser Glu Gly Ser Lys Gly Glu Thr 32 

20 25 30 

Tyr Thr Ala Val Thr Thr Ala Leu Lys Thr Gly Tyr Arg His Leu Asp 48 

35 40 45 

Cys Ala Trp Tyr Tyr Leu Asn Glu Gly Glu Val Gly Glu Gly He Arg 64 

50 55 60 

Asp Phe Leu Lys Glu Asn Pro Ser Val Lys Arg Glu Asp lie Phe Val 80 

65 70 75 80 

Cys Thr Lys Val Trp Asn His Leu His Arg Tyr Glu Asp Val Leu Trp 96 

85 90 95 

Ser He Asp Asp Ser Leu Lys Arg Leu Gly Leu Asp Tyr Val Asp Met 112 
100 105 110 

Phe Leu Val His Trp Pro He Ala Ala Glu Lys Asn Gly Gin Gly Glu 128 

115 120 125 

Pro Lys He Gly Pro Asp Gly Lys Tyr Val He Leu Lys Asp Leu Thr 144 

130 135 140 

3 4 ffi!E# 2003-3017212 
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Glu Asn Pro Glu Pro Thr Trp Arg Ala Met Glu Lys He Tyr Glu Asp 160 

145 150 155 160 

Arg Lys Ala Arg Ser He Gly Val Ser Asn Trp Thr He Ala Asp Leu 176 

165 170 175 

Glu Lys Met Ser Lys Phe Ala Lys Val Met Pro His Ala Asn Gin lie 192 

180 185 190 

Glu He His Pro Phe Leu Pro Asn Glu Glu Leu Val Gin Tyr Cys Phe 208 

195 200 205 

Ser Lys Asn He Met Pro Val Ala Tyr Ser Pro Leu Gly Ser Gin Asn 224 

210 215 220 

Gin Val Pro Thr Thr Gly Glu Arg Val Ser Glu Asn Lys Thr Leu Asn 240 

225 230 235 240 

Glu He Ala Glu Lys Gly Gly Asn Thr Leu Ala Gin Val Leu He Ala 256 

245 250 255 

Trp Gly Leu Arg Arg Gly Tyr Val Val Leu Pro Lys Ser Ser Asn Pro 272 

260 265 270 

Lys Arg lie Glu Ser Asn Phe Lys Ser lie Glu Leu Ser Asp Ala Asp 288 

275 280 285 

Phe Glu Ala He Asn Ala Val Ala Lys Gly Arg His Phe Arg Phe Val 304 

3 5 ffi!I# 2003-3017212 
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J • 

290 295 300 

Asn Met Lys Asp Thr Phe Gly Tyr Asp Val Trp Pro Glu Glu Thr Ala 320 

305 310 315 320 

Lys Asn Leu Ser Ala 325 

325 



<210> 2 
<211> 978 
<212> DNA 

<213> Penici Ilium citrinum 

<220> 

<221> CDS 

<222> (1)..(978) 

<400> 2 

atg tct aac gga aag act ttc aca ttg age aac ggc gtc aag att cct 48 

Met Ser Asn Gly Lys Thr Phe Thr Leu Ser Asn Gly Val Lys He Pro 

15 10 15 

ggc gtc ggc ttt ggt acc ttc get agt gaa ggt tec aag ggc gag ace 96 
Gly Val Gly Phe Gly Thr Phe Ala Ser Glu Gly Ser Lys Gly Glu Thr 

20 25 30 

tat act get gtc acc act gee ctg aag acc ggt tac cgt cac ttg gac 144 
Tyr Thr Ala Val Thr Thr Ala Leu Lys Thr Gly Tyr Arg His Leu Asp 



3 6 
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35 40 45 

tgt gcc tgg tac tac ctg aac gag ggt gag gtt ggt gag ggt ate cgt 192 

Cys Ala Trp Tyr Tyr Leu Asn Glu Gly Glu Val Gly Glu Gly He Arg 

50 55 60 

gac ttc ctg aag gag aac ccc teg gtg aag cgt gag gac ate ttc gtc 240 

Asp Phe Leu Lys Glu Asn Pro Ser Val Lys Arg Glu Asp He phe Val 

65 70 75 80 

tgc ace aag gtg tgg aac cac etc cac cgt tat gag gac gtc etc tgg 288 

Cys Thr Lys Val Trp Asn His Leu His Arg Tyr Glu Asp Val Leu Trp 

85 90 95 

tec att gac gac tec ctg aag cgt ctt gga ctt gac tac gtt gat atg 336 

Ser He Asp Asp Ser Leu Lys Arg Leu Gly Leu Asp Tyr Val Asp Met 

100 105 110 

ttc etc gtt cac tgg ccc att get gcc gag aag aat ggc cag ggt gag 384 

Phe Leu Val His Trp Pro He Ala Ala Glu Lys Asn Gly Gin Gly Glu 

115 120 125 

ccc aag att ggc cct gac ggc aaa tac gtc att etc aag gac ctg ace 432 

Pro Lys He Gly Pro Asp Gly Lys Tyr Val He Leu Lys Asp Leu Thr 
130 135 140 

gag aac ccc gag ccc aca tgg cgc get atg gag aag att tat gag gat 480 

Glu Asn Pro Glu Pro Thr Trp Arg Ala Met Glu Lys He Tyr Glu Asp 

145 150 155 160 
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cgc aag gcc agg tec att ggt gtc tec aac tgg acc att gee gac ctt 528 

Arg Lys Ala Arg Ser He Gly Val Ser Asn Trp Thr lie Ala Asp Leu 

165 170 175 

gag aag atg tec aag ttc gcc aag gtc atg cct cac gcc aac cag ate 576 

Glu Lys Met Ser Lys Phe Ala Lys Val Met Pro His Ala Asn Gin He 
180 185 190 

gag att cac ccc ttc ctg ccc aac gag gag ctg gtg cag tac tgc ttc 624 

Glu He His Pro Phe Leu Pro Asn Glu Glu Leu Val Gin Tyr Cys Phe 

195 200 205 

tec aag aac att atg ccc gtg gcc tac tct cct ctg ggc teg cag aac 672 

Ser Lys Asn He Met Pro Val Ala Tyr Ser Pro Leu Gly Ser Gin Asn 

210 215 220 

cag gtt ccc acc acc ggt gag egg gtc age gag aac aag act ctg aac 720 

Gin Val Pro Thr Thr Gly Glu Arg Val Ser Glu Asn Lys Thr Leu Asn 

225 230 235 240 

gag ate gcc gag aag ggc ggc aac acc ctt get cag gtt ctt att gcc 768 

Glu He Ala Glu Lys Gly Gly Asn Thr Leu Ala Gin Val Leu He Ala 

245 250 255 

tgg ggt ctg cgc cgt ggc tac gtc gtt etc ccc aag age tec aac ccc 816 

Trp Gly Leu Arg Arg Gly Tyr Val Val Leu Pro Lys Ser Ser Asn Pro 

260 265 270 
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aag cgc att gag tec aac ttc aag age att gag etc tec gat gee gac 864 
Lys Arg lie Glu Ser Asn Phe Lys Ser He Glu Leu Ser Asp Ala Asp 

275 280 285 

ttt gaa gee ate aat gee gtt gee aag ggt cgt cac ttc cgt ttc gtc 912 
Phe Glu Ala He Asn Ala Val Ala Lys Gly Arg His Phe Arg Phe Val 

290 295 300 

aac atg aag gat act ttc gga tat gat gtc tgg ccc gag gag acc gec 960 
Asn Met Lys Asp Thr Phe Gly Tyr Asp Val Trp Pro Glu Glu Thr Ala 

305 310 315 320 

aag aac ctg tct gcg tga 978 
Lys Asn Leu Ser Ala 

325 

<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 3 

gecatggcta tgtctaaegg aaagact 27 

<210> 4 
<211> 29 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 4 

cggatccgtt cacgcagaca ggttcttgg 

<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 5 

gagaggggcg gcaacaccct t 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 6 
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ggctgaaaat cttctctcat 

<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 7 

tccgacccca agcgcattga g 

<210> 8 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 8 

gccatggcta tgtataaaga tttagaa 

<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 9 

cggatccgtt atccgcgtcc tgc 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 10 

tgttgacaat taatcatccg 

<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 
<400> 11 

aagcttgcat gccttcgggt cgac 
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<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 12 

cggatccgag gaaacagacc atgg 

<210> 13 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer for PCR 

<400> 13 

ctctagagtt ataatttcgt agagattca 
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